Study objective -To examine (a) changes in the shape of the distribution of dietary fat intake as the mean dietary fat intake of the population shifts and (b) implications for setting national dietary goals. Design -Data on the percentage of energy from total fat, saturates, monounsaturates, polyunsaturates, and the P:S ratio were analysed for two dietary intervention trials and six cross sectional dietary surveys. The nutrient distributions from each study were described in terms of the mean, standard deviation (SD), coefficient of variation (CV), and skewness statistic. For the intervention trials statistical parameters were compared for groups who received and did not receive dietary advice. For the cross sectional studies, statistical parameters were compared across groups with different levels of mean fat intake. The implications of the results for setting dietary goals were considered using statistical models. Main results -For most fat fractions there was a positive association between the mean and the SD, and an inverse association between the mean and the CV, indicating that as the mean shifts upwards the SD increases but not in proportion to the mean. This is intermediate between a constant SD and a constant CV model. For a population nutrient goal of a maximum of 15% saturates, the estimated population mean for British women would be 8-4% using the constant SD model and 10-8% using the constant CV model. For saturates and the P:S ratio, a lower mean intake was associated with a greater positive skew in the distribution of reported intakes. For saturates, this is consistent with a group of high fat consumers who fail to reduce their intake as the population mean shifts downwards: a "rearguard effect". Findings for the P:S ratio are consistent with a group of consumers who produced a strong positive skew at low mean intakes, which reduced in size as the mean population intake increases: a "vanguard effect". Conclusions -These findings provide evidence that the distribution offat intake may change with the mean to a degree that the setting and monitoring ofnutritional goals may need to take account of changes in variance and shape of the intake distribution. (J7 Epidemiol Community Health 1994;48:543-548) A reduction in the population mean dietary fat intake could theoretically be accompanied by a number of different distributions of intake:
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Design -Data on the percentage of energy from total fat, saturates, monounsaturates, polyunsaturates, and the P:S ratio were analysed for two dietary intervention trials and six cross sectional dietary surveys. The nutrient distributions from each study were described in terms of the mean, standard deviation (SD), coefficient of variation (CV), and skewness statistic. For the intervention trials statistical parameters were compared for groups who received and did not receive dietary advice. For the cross sectional studies, statistical parameters were compared across groups with different levels of mean fat intake. The implications of the results for setting dietary goals were considered using statistical models. Main results -For most fat fractions there was a positive association between the mean and the SD, and an inverse association between the mean and the CV, indicating that as the mean shifts upwards the SD increases but not in proportion to the mean. This is intermediate between a constant SD and a constant CV model. For a population nutrient goal of a maximum of 15% saturates, the estimated population mean for British women would be 8-4% using the constant SD model and 10-8% using the constant CV model. For saturates and the P:S ratio, a lower mean intake was associated with a greater positive skew in the distribution of reported intakes. For saturates, this is consistent with a group of high fat consumers who fail to reduce their intake as the population mean shifts downwards: a "rearguard effect". Findings for the P:S ratio are consistent with a group of consumers who produced a strong positive skew at low mean intakes, which reduced in size as the mean population intake increases: a "vanguard effect". Conclusions -These findings provide evidence that the distribution offat intake may change with the mean to a degree that the setting and monitoring ofnutritional goals may need to take account of changes in variance and shape of the intake distribution. A reduction in the population mean dietary fat intake could theoretically be accompanied by a number of different distributions of intake:
(1) The fat intake distribution might stay approximately normal as mean intake decreased, retaining the breadth of the intake range (a constant standard deviation (SD) model); (2) The distribution might remain normal, but with a narrowing of the range (a constant coefficient of variation (CV) model); (3) If a section of the population whose intakes were already at the lower end ofthe distribution made the greatest changes and reduced their intakes still further, a distribution skewed to the left could be obtained; (4) If a section of the population whose intakes were located at the upper end ofthe distribution did not reduce their intakes, a distribution skewed to the right could be obtained.
The first of these models, the constant SD model (model 1) is shown in figure 1. The three values chosen for the mean total fat intake as a percentage offood energy are: the 1986-87 UK mean for adult men of 404%,3 a mean of 35%, and the mean of 25 8% required to place 95% of the population below the COMA recommendation of 35%. Figure 2 illustrates the same example using a constant CV model (model 2). Under these assumptions, the mean intake required to place 95% of the population below 35% of food energy from total fat is 28-5%, compared with 25 8% under the first model. Under models 3 and 4 described above, the expected mean would be different again.
Central, therefore, to the setting and monitoring of the implementation of dietary goals is an understanding of what happens to the population distribution of fat intake as the mean shifts. The question of the shape of the distribution offat intake as the mean population intake shifts was raised in the report by the National Advisory Committee on Nutrition Education (NACNE),4 in which a constant SD model was assumed. In the World Health 
Results

DIETARY INTERVENTION TRIALS
Summary statistics for the daily intake of total fat, saturates, monounsaturates, and polyunsaturates as a percentage of energy, and the P:S ratio of "non-achievers" in round one of the BDA trial who completed round two and for all round two participants, and for the "fat advice" and "no fat advice" groups of the DART trial are shown in table 2.
Significant reductions in total fat, saturates, and monounsaturates, and increases in polyunsaturates and the P:S ratio were achieved by participants in round two of the BDA trial, when compared with round one. Similar differences were seen between the "fat advice" and "no fat advice" groups in the DART trial (table 2) .
For saturates, both the BDA and the DART trials showed that groups with a lower mean intake, also had a smaller SD (BDA trial, p<0001), a slightly larger CV, and had more positively skewed distributions (DART trial, p<0.05). These results indicate that as the mean shifts downwards, the SD decreases, but this decrease is not proportional to the mean. The significant increase in positive skewing at lower mean intakes in the DART trial could be consistent with a group of high consumers who fail to reduce their intake as the population mean shifts downwards -a "rearguard effect".
The results for polyunsaturates as a percentage ofenergy and the P:S ratio were broadly similar to the results for saturates. Groups with a higher mean intake also had a significantly larger SD and a smaller CV. These results again indicate that as the mean shifts upwards, the SD increases, but not in proportion to the mean. Groups with higher mean intakes also had significantly less positively skewed distributions for the P:S ratio in both trials (table  2) , and for polyunsaturates in the DART trial (table 2) . These results could be consistent with a "vanguard effect" -a group of high consumers who produce a rightward skew at low mean intakes, which reduces in size as the population mean increases.
For monounsaturates, both the BDA and the DART trials showed that groups with a lower mean intake were also significantly more positively skewed, had a larger CV, with little change in the SD. The significant shift towards positive skewing at lower mean intakes could again be consistent with a group of high consumers who fail to reduce their intake as the population mean shifts downwards -a "rearguard effect". For total fat, groups with lower mean intakes had a similar or slightly larger SD and a larger CV than groups with a high mean intake. At higher mean intakes, the total fat distribution was negatively skewed, consistent with the existence of a group of low consumers. At lower mean intakes the shape of the total fat distribution changed significantly in both trials to become positively skewed. The pattern is similar to that seen for saturates, suggesting a "rearguard effect". The inverse association between the SD and the mean for total fat seems counterintuitive since the SD for saturates and polyunsaturates, which together are the main contributors to total fat, increases with the mean. It remains to be seen whether these latter findings are reproduced when longitudinal population data become available.
CROSS SECTIONAL SURVEYS
Differences between the highest and lowest mean fat fraction intakes across the cross sectional dietary surveys, and for the regionalsocial subgroups of the DNSBA respectively were as follows: 5-6% and 8 5% for total fat, 14-6% and 13-5% for saturates, 34-1% and 8 4% for monounsaturates, 59 1% and 10 1% for polyunsaturates, and 59 2% and 20-5% for the P:S ratio (data not shown).
For polyunsaturates and the P:S ratio, differences between the highest and lowest mean intakes across the studies approached those seen in the DART and BDA trials. For polyunsaturates and the P:S ratio there was a positive association between the SDs and the means, and an inverse trend between the coefficients of variation and the means (data not shown). For the cross sectional studies, the correlation coefficient (r) between the means and the SDs for polyunsaturates and the P:S ratios respectively were r=0 86 (p<001) and r=0 91 (p<0 01). For the social subgroups of the DNSBA, the correlation coefficient for the means and SDs for polyunsaturates and for the P:Sratiosrespectively were r = 0 49 (O 1>p>0 05) and r=0-60 (p<0 05). The results from the cross sectional surveys seem to support the results from the DART and BDA trials. Unlike the DART and BDA studies the associations between the skewness statistics and the means were not significant (data not shown).
For total fat, saturates, and monounsaturates, the differences between the highest and lowest mean fat fraction intakes across both the cross sectional surveys and the regional-social subgroups of the DNSBA were far smaller than the differences seen in the BDA and DART trials. Apart from monounsaturates in the cross sectional surveys (where there was a significant positive association between the means and the SDs (r=0-94; p<001) and an inverse association between the means and skewness statistics (r= -0-92; p<0 01)), no associations between either the SDs and the means or the skewness statistics and the means were evident (data not shown).
In summary, the analyses from the cross sectional surveys and the regional-social subgroups of the DNSBA confirm the directional trend of association between the mean and the SD, and the mean and the CV, apparent in the 546 Pryer BDA and DART trials for polyunsaturates and the P:S ratio. For polyunsaturates and the P:S ratio, the results from both the intervention and the cross sectional studies indicate that the SD is significantly larger and the CV smaller for groups with higher mean intakes. Similarly, for saturates, the intervention studies show that the SD is smaller at lower mean intakes, while the CV is larger. These two sets of findings are consistent and imply a positive association between the SD and the mean and an inverse association between the CV and the mean. The results are intermediate between the constant SD model and constant CV model shown in figures 1 and 2. The constant SD model assumed in the NACNE4 and adopted in the WHO5 dietary goals may therefore be only approximately correct. Table 3 illustrates differences between both of these models for setting population nutrient goals, using data from the recent DNSBA3 as a baseline. For a hypothetical population nutrient goal of a mean of 10% of energy from saturates, and using the constant SD model, 95% of the male population would be expected to lie between the values 4-0 and 16-0% of energy from saturates. Under a constant CV model this range would be narrower (6-4-13-6%). Alternatively, utilising a maximum value of 15% of energy as saturates as the target, under the constant SD model the male population mean would be 9 0%, with 95% of the population lying between the values 3 0 and 15-0% energy from saturates. Using the constant CV model, the male population mean would be higher, at 11-0%, and a narrower distribution is produced, with 95% ofthe population lying between 4-0 and 15-0% of energy from saturates.
For total fat and monounsaturates, our analyses of the intervention trials indicate that both the SD and the CV decrease with the mean. These results may imply a large heterogeneity of dietary change in the study groups. It is not clear why this should be observed for these fat fractions but not for saturates and polyunsaturates. Additional data are required to investigate this phenomenon.
SKEWNESS
The distributions of polyunsaturates and the dietary P:S ratio exhibit a pattern of skewness suggesting a "vanguard effect". The intervention trials show also a "rearguard effect" in the case of total fat and saturates. These two subgroups may correspond to those who are respectively more and less conscious of healthy eating messages about fat. ' 4 5 It may be that a similar pattern of behaviour would be seen in the general population if repeated dietary surveys were carried out. An analysis of the dietary patterns of those who complied with the COMA 1984 fat recommendations' in the DNSBA will be published elsewhere. 23 The results of the analyses of the association With the proviso that no longitudinal population dietary intake data are as yet available, the results reported here provide indirect evidence that the distribution of fat fraction intake may change with the mean to a degree that the setting and monitoring of nutritional goals may need to take account of changes in variance and shape of the intake distribution.
